Abstract-This paper reports an improved paradigm to measure visible persistence. The stimulus is a pair of lines stroboscopically displayed in successive positions moving in opposite directions. The subjects' judgement of simultaneous appearance of all the presented lines is used to estimate visible persistence. This paradigm permitted independent manipulation of spatial and temporal stimulus separations in linear motion. The resulting estimates of visible persistence increase with spatial separation up to 0.24 deg of visual angle and approaches a maximum value at larger spatial separations. The results are consistent with the existence of a hypothetical visual gain mechanism that operates over small retinal distances to effectively decrease persistence duration with decreasing spatial separation.
INTRODUCTION
In artificial representations of natural object motion, such as in movies, television, and computer driven visual displays, continuous motion is represented by a succession of discrete samples. By increasing the temporal sampling rate of an object moving at a fixed velocity, one can create an illusion of motion that is indistinguishable from the appearance of continuous motion. (Sperling, 1976; Watson, Ahumada & Farrefl, 1983) . When the sampling rate is not high enough, however, the appearance of continuous motion is replaced by multiple images of the moving object.
Consider, for example, the stroboscopic representation of a single vertical line moving horizontally across a display screen. For some spatial and temporal separations of the line in stroboscopic motion, instead of a single line, observers perceive a number of lines moving together across the screen (Allport, 1968 ). An analogous phenomenon in real motion is the apparent elongation of a rapidly moving object (Newton, 1720; Allen, 1926 stroboscopic motion and the smearing in real motion is that each flash of the line produces an image whose visibility persists over time and which, therefore, temporally overlaps subsequent flashes of the line.
According to this explanation, the visible persistence of an image can be estimated by the number of successive stimuli that appear to be simultaneous. For example, if a stimulus is visible for approx. 100 msec, it should appear to temporally overlap stimuli that follow in less than 100msec. Previous estimates of the duration of visible persistence based on this method range between 100 and 300msec (Coltheart, 1980) . When the distance and time between successive stimuli approaches zero, as in the case of real motion, the duration of visible persistence can be estimated by the length of an object's blur streak. Estimates of the duration of visible persistence based on this latter method (Burr, 1980) range between 2 and 5 msec. Apparently, the procedure for investigating the persistence of stroboscopically moving stimuli generates a different estimate of persistence duration than the procedure for investigating the persistence of continuously moving stimuli. But should we attribute this difference to differences in the paradigms used for estimating persistence duration? Or do different perceptual mechanisms underlie the visible persistence of stimuli in stroboscopic ("apparent motion") and continuous ("real") motion?
